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METHOD FOR MUTATION DETECTION IN KTV-1 USING POL SEQUENCING 

The present invention relates to a method for detecting mutations within the HIV pol gene of 
HIV-1 isolates and in particular with the design of amplification primers and sequencing 
primers used for the analysis of the coding domains for the protease and reverse transcriptase, 
respectively. 

The availability of rapid, high-throughput automated DNA sequencing technology has 
obvious applications in clinical research, including the detection of variations in virus 
populations and mutations responsible for drug resistance in virus genomes. However, 
analysis of clinical samples by manual sequencing or polymerase chain reaction-(PCR) based 
point mutation assays has revealed that complex mixtures of wild type and mutant HIV-1 
genomes can occur during drug therapy. Therefore, to assess the likely susceptibility of a 
virus population to a particular drug therapy, it would be desirable to perform DNA sequence 
analysis that can simultaneously quantitate several resistance mutations in multiple genomes. 
A particular advantage of analysing the sequence of more than one pol gene enzyme (Protease 
and Reverse transcriptase) is that the studied material reflects to a greater extent the viral 
genetic diversity in the particular patient being investigated. 

The aim of the present invention is thus to provide a reliable sequence analysis method and kit 
for performing mutation analysis of the pol gene of HIV-1 virus isolates. 

The present invention relates to a method for mutation analysis of the HIV pol gene of a 
HIV-1 virion comprising the steps of: 

a) isolation of a sample, 

b) virion RNA extraction of the isolated sample material, 

c) amplifying RNA via nested PCR using outer primers as represented in SEQ ID No. 1 
(OUT3) and 2 (PRTO-5), 

d) amplifying said PCR product via nested PCR using a 5' and 3 * primer chosen from the 
inner primers as represented in SEQ ID No. 3 (PCR2.5), 4 (PCR2.3), 5 (SKI 07) and 6 
(SKI 08), and 

e) sequencing this secondary obtained PCR product using at least one sequencing primer 
chosen from any of SEQ ID No. 7 to 12 (SeqlFOR, Seq2FOR, Seq3F, SeqlB, Seq3B, 
Seq6R, SeqlF, Seq2A, Seq3A, SeqSA, Seq7A, Seq2B, Seq4B, Seq6B, Seq7B, Seq4A, 
Seq6A, SeqSB; see Table 1). 
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The present invention describes a mutation analysis of the pol gene of HIV-1 isolates 
including group M and group 0 viruses, in particular group M viruses. Mixed populations 
carrying mutations can be detected when present down to at least 20%. 

5 The present invention also provides a method for mutation analysis of the HIV pol gene of 
HIV-1 isolates comprising the steps of: 

a) isolation of a sample, 

b) viral DNA extraction of the isolated sample material, 

c) amplifying DNA via nested PCR using outer primers as represented in SEQ ID No. 1 
10 (OUT3)and2(PRTO-5), 

d) amplifying said PCR product via nested PCR using a 5' and 3' primer chosen from the 
inner primers as represented in SEQ ID No. 3 (PCR2.5), 4 (PCR2.3), 5 (SKI 07) and 6 
(SK108), and 

e) sequencing this secondary obtained PCR product using at least one sequencing primer 
1 5 chosen from any of SEQ ID No. 7 to 12 (SeqlFOR, Seq2FOR, Seq3F, SeqlB, Seq3B, 

Seq6R, SeqlF, Seq2A, Seq3A, SeqSA, Seq7A, Seq2B, Seq4B, Seq6B, Seq7B, Seq4A, 
Seq6A, Seq5B; see Table 1). 

According to a preferred method said secondary PCR product is sequenced using a primer as 
20 represented in SEQ ID No. 7 (SeqlFOR). 

According to a preferred method said secondary PCR product is sequenced using a primer as 
represented in SEQ ID No. 8 (Seq2FOR). 

25 According to a preferred method said secondary PCR product is sequenced using a primer as 
represented in SEQ ID No. 9 (Seq3F). 

According to a preferred method said secondary PCR product is sequenced using a primer as 
represented in SEQ ID No.10 (SeqlB). 

30 

According to a preferred method said secondary PCR product is sequenced using a primer as 
represented in SEQ ID No. 1 1 (Seq3B). 

According to a preferred method said secondary PCR product is sequenced using a primer as 
35 represented in SEQ ID No. 12 (Seq6R). 

The present invention also provides a method according to the present invention wherein one 
of the initial sequencing primers is replaced by one or a pair of replacement primers (Table 2). 
For example, if Seq2FOR (SEQ ID No. 8) failed it is replaced by Seq3A (SEQ ID No. 15) 
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and SeqSA (SEQ ID No. 16). However in principle any described primer that obtains sequence 
from the region that Seq2FOR (SEQ ID No. 8) was expected to cover can be used i.e. Seq3 A 
(SEQ ID No. 15), Seq4A (SEQ ID No. 22) or Seq5A (SEQ ID No. 16) (see Figure 1). In 
addition, Seq6A (SEQ ID No.23) and SeqSB (SEQ ID No. 24) were also not proposed to 
5 replace a specific initial primer but can be used to cover respective sequence domains (see 
Figure 1). 

In preferred methods according to the present invention the initial sequencing primer as 
represented in SEQ ID No 7 (SeqlFOR) is replaced by a primer set as represented in SEQ ID 
10 No. 13 (SeqlF) and 14 (Seq2A). 

In preferred methods according to the present invention the initial sequencing primer as 
represented in SEQ ID No 8 (Seq2FOR) is replaced by a primer set as represented in SEQ ID 
No. 15 (Seq3A) and 16 (SeqSA). 

15 

In preferred methods according to the present invention the initial sequencing primer as 
represented in SEQ ID No 9 (Seq3F) is replaced by a primer set as represented in SEQ ID No. 
16 (Seq5A) and 17 (Seq7A). 

20 In preferred methods according to the present invention the initial sequencing primer as 

represented in SEQ ID No 10 (SeqlB) is replaced by a primer set as represented in SEQ ID 
No. 4 (PCR2.3) and 18 (Seq2B). 

In preferred methods according to the present invention the initial sequencing primer as 
25 represented in SEQ ID No 1 1 (Seq3B) is replaced by a primer set as represented in SEQ ID 
No. 18 (Seq2B) and 19 (Seq4B). 

In preferred methods according to the present invention the initial sequencing primer as 
represented in SEQ ID No 12 (Seq6R) is replaced by a primer set as represented in SEQ ID 
30 No. 20 (Seq6B) and 21 (Seq7B). 

Preferably, the methods according to present invention involve a sequencing step wherein 
said secondary PCR product is sequenced using a primer as represented in SEQ ID No 13 
(SeqlF). 

35 

Preferably, the methods according to present invention involve a sequencing step wherein 
said secondary PCR product is sequenced using a primer as represented in SEQ ID No 14 
(Seq2A). 
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Preferably, the methods according to present invention involve a sequencing step wherein 
said secondary PCR product is sequenced using a primer as represented in SEQ ID No 15 
(Seq3A). 

5 Preferably, the methods according to present invention involve a sequencing step wherein 
said secondary PCR product is sequenced using a primer as represented in SEQ ID No 16 
(SeqSA). 

Preferably, the methods according to present invention involve a sequencing step wherein 
10 said secondary PCR product is sequenced using a primer as represented in SEQ ID No 17 
(Seq7A). 

Preferably, the methods according to present invention involve a sequencing step wherein 
said secondary PCR product is sequenced using a primer as represented in SEQ ID No 18 
15 (Seq2B). 

Preferably, the methods according to present invention involve a sequencing step wherein 
said secondary PCR product is sequenced using a primer as represented in SEQ ID No 19 
(Seq4B). 

20 

Preferably, the methods according to present invention involve a sequencing step wherein 
said secondary PCR product is sequenced using a primer as represented in SEQ ID No 20 
(Seq6B). 

25 Preferably, the methods according to present invention involve a sequencing step wherein 
said secondary PCR product is sequenced using a primer as represented in SEQ ID No 21 
(Seq7B). 

Preferably, the methods according to present invention involve a sequencing step wherein 
30 said secondary PCR product is sequenced using a primer as represented in SEQ ID No 22 
(Seq4A). 

Preferably, the methods according to present invention involve a sequencing step wherein 
said secondary PCR product is sequenced using a primer as represented in SEQ ID No 23 
35 (Seq6A). 

Preferably, the methods according to present invention involve a sequencing step wherein 
said secondary PCR product is sequenced using a primer as represented in SEQ ID No 24 
(SeqSB). 

40 
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A primer acts as a point of initiation for synthesis of a primer extension product that is 
complementary to the nucleic acid strand to be copied. The place of hybridisation is 
determined by the primer- and target sequence. As known by the skilled person in the art, 
specificity of the annealing can be guaranteed by choosing a sequence domain within the 
5 target sequence, which is unique, compared to other non-target sequences. Nevertheless, start 
and stop of the primer onto the target sequence may be located some nucleotides up- or 
downstream the defined primer site without interfering with this specificity. 

Consequently, the present invention also provides a method as described above wherein the 
10 sequencing primer is chosen up to 1, 2, 3 or 4 nucleotides upstream or downstream the 
described primer region. 

The present invention also provides a method as described above wherein the outer primer is 
chosen up to 1, 2, 3 or 4 nucleotides upstream or downstream the described primer region. 

15 

The present invention also provides a method as described above wherein the inner primer is 
chosen up to 1, 2, 3 or 4 nucleotides upstream or downstream the described primer region. 

The present invention also provides a method as described above wherein the sample contains 
20 free virion particles or virus infected cells. 

In particular, the present invention also provides a method as described above wherein the 
sample is any biological material taken either directly from the infected human being (or 
animal), or after culturing (enrichment). Biological material may be e.g. expectorations of any 
25 kind, broncheolavages, blood (plasma, serum), skin tissue, biopsies, sperm, semen, 

lymphocyte blood culture material, colonies, liquid cultures, faecal samples, urine etc. 

The present invention also relates to a primer as described above (see Table 1) and used to 
analyse the sequence of the HIV pol gene of HIV-1 isolates. 

30 

Preferentially, such methods according to the present invention involve the sequencing of the 
defined primary PCR product. 

The present invention also relates to a diagnostic kit for the mutation analysis of the HIV pol 
35 gene of HIV-1 isolates comprising at least one of the primers as shown in Table 1 . 

The following definitions serve to illustrate the terms and expressions used in the present 
invention. 



-6- 



The term "drug-induced mutation" means any mutation different from consensus wild-type 
sequence, more in particular it refers to a mutation in the HIV protease or RT coding region 
that, alone or in combination with other mutations, confers a reduced susceptibility of the 
isolate to the respective drug. 

5 

The term "target sequence" as referred to in the present invention describes the nucleotide 
sequence of the wild type, polymorphic or drug induced variant sequence of the protease and 
RT gene of HIV-1 isolates to be specifically detected by sequence analysis according to the 
present invention. This nucleotide sequence may encompass one or several nucleotide 
1 0 changes. Target sequences may refer to single nucleotide positions, nucleotides encoding 
amino acids or to sequence spanning any of the foregoing nucleotide positions. In the present 
invention said sequence often includes one or two variable nucleotide positions. 

It is to be understood that the complement of said target sequence is also a suitable target 
1 5 sequence in some cases. 

The target material in the samples to be analysed may either be DNA or RNA, e.g. genomic 
DNA, messenger RNA, viral RNA or amplified versions thereof. These molecules are also 
termed polynucleic acids. It is possible to use DNA or RNA molecules from HIV samples in 
20 the methods according to the present invention. 

Well-known extraction and purification procedures are available for the isolation of RNA or 
DNA from a sample (f.i. in Maniatis et al., Molecular Cloning: A Laboratory Manual, 2 nd 
Edition, Cold Spring Harbor Laboratory Press (1989)). 

25 

The term "primer" refers to single stranded sequence-specific oligonucleotide capable of 
acting as a point of initiation for synthesis of a primer extension product that is 
complementary to the nucleic acid strand to be copied. The length and the sequence of the 
primer must be such that they allow priming the synthesis of the extension products. 

30 

Preferentially, the primer is about 5-50 nucleotides long. Specific length and sequence will 
depend on the complexity of the required DNA or RNA targets, as well on the conditions of 
primer use such as temperature and ionic strength. 

35 The fact that amplification primers do not have to match exactly with the corresponding 
template to warrant proper amplification is ample documented in the literature (Kwok et al. 
1990). 
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The amplification method used can be either polymerase chain reaction (PCR; Saiki et aL 
1988), ligase chain reaction (LCR; Landgren et aL 1988; Wu and Wallace 1989; Barany 
1991), nucleic acid sequence-based amplification (NASBA; Guatelli et al. 1990; Compton 
1991), transcription-based amplification system (TAS; Kwoh et aL 1989), strand 
5 displacement amplification (SDA; Duck 1990; Walker et al. 1992) or amplification by means 
of Qss replicase (Lizardi et al. 1988; Lomeli et al. 1989) or any other suitable method to 
amplify nucleic acid molecules known in the art. 

The oligonucleotides used as primer may also comprise nucleotide analogues such as 
10 phosphothiates (Matsukura et al. 1987), alkylphosphorothiates (Miller et al. 1979) or peptide 
nucleic acids (Nielsen et al. 1991; Nielsen et al. 1993) or may contain intercalating agents 
(Asseline et al. 1984). 

The figures, tables and examples as given below exemplify the present invention. These data 
1 5 are not meant to limit the scope of the present invention. 

Figure 1 : Schematic overview of the total coding region of the protease- RT coding domain 
of HIV-1 isolates. The protease domain is shown by a black box, the RT coding region by a 
shaded box. The length in nucleotides of both coding regions is indicated. Regions that are 
20 sequenced using respectively mentioned sequencing primers are shown. Primary sequences 
and the secondary sequences are schematically presented. 

Table 1 : Sequence of the amplification- and sequencing primers used. Name and sequence 

identification numbers are indicated. 
25 . 



NAME 


SEQUENCE 


SEOIDN 0 


cDNA syni 


thesis and first round PCR 


OUT3 


5 '-C AT-TGC-TCT-CC A- ATT- ACT-GTG-ATA-TTT-CTC-ATC-3 ' 


SEQID 1 


PRTO-5 


5 '-GCC-CCT-AGG- AA A- AAG-GGC-TGT-TGG-3 ' 


SEO ID 2 


Second round (nested) PCR 


Set A 


PCR2.5 


5'-CCT-AGG-AAA-AAG-GGC-TGT-TGG-AAA-TGT-GG-3 ' 


SEQ ID 3 


PCR2.3 


5 ' -CTA-ACT-GGT- ACC-ATA- ATT-TC A-CTA-AGG-GAG-G-3 ' 


SEO ID 4 


SetB 


SKI 07 


5 ' -C AT-CTA-CAT- AG A- A AG-TTT-CTG-CTC-C-3 ' 


SEO ID 5 


SKI 08 


5 '-CTA-GGA- AAA- AGG-GCT-GTT-GG A- AAT-G-3 ' 


SEQ ID 6 


Primary Sequencing primers 


SeqlFOR 


5 •-GAG-AGC-TTC-AGG-TTT-GGG-G-3 ' 


SEQ ID 7 
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Seq2F0R 


S'-AAT-TGG-GCC-TGA-AAA-TCC-S* 


SEQ ID 8 


Seq3F 


5'-CCT-CCA-TTC-CTT-TGG-ATG-GG-3' 


SEQID9 


SeqlB 


S'-CTC-CCA-CTC-AGG-AAT-CC^ 1 


SEO ID 10 


Seq3B 


S'-GTA-CTG-TCC-ATT-TAT-CAG-G^' 


SEQ ID 11 


Seq6R 


S^CTT-CCC-AGA-AGT-CTT-GAG-TCC^' 


SEO ID 12 


Secondary sequencing primers 


SeqlF 


5 -C AG- ACC-AG A-GCC-AAC-AGC-CCC-3 


SEQ ID 13 


deqzA 


j -CAL-- 1 CI - 1 I Ij-UCA-ACVj-AUU-C-J 


otlv ID 14 


Seq3A 


S'-GGT-ACA-GTA-TTA-GTA-GGA-CCO' 


SEQ ID 15 


Seq5A 


5 ' -GT A-CTG-GAT-GTG-GGT-G AT-GC-3 ' 


SEQ ID 16 


Seq7A 


5 '-GTG-GGA-A AA-TTG-AAT-TGG-G-3 ' 


SEQ ID 17 


PCR2.3 


S'-CTA-ACT-GGT-ACC-ATA-ATT-TCA-CTA-AGG-GAG-G^' 


SEQ ID 4 


Seq2B 


5'-GGG-TCA-TAA-TAC-ACT-CCA-TG-3' 


SEQ ID 18 


Seq4B 


5 '-GGA- ATA-TTG-CTG-GTG-ATC-C-3 ' 


SEQ ID 19 


Seq6B 


5 '-C AT-TGT-TTA-ACT-TTT-GGG-CC-3 * 


SEQ ID 20 


Seq7B 


S'-GAT-AAA-ACC-TCC-AAT-TCC^' 


SEQ ID 21 


Seq4A 


5 ' -GTA-CAG-A AA-TGG-AAA- AGG-3 * 


SEQ ID 22 


Seq6A 


5 ' -GG A-TG A-TTT-GTA-TGT- AGG-3 ' 


SEQ ID 23 


Seq5B 


5 ' -GG A-TGT-GGT-ATT-CCT- AAT-TG-3 ' 


SEQ ID 24 



Table 2 : Replacement or secondary sequencing primers* Initial preferred sequencing primers 
can be replaced by a set of possible replacement primers. Suggestions are indicated in the 
table. 
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Initial sequencing primer 


Preference set of replacement sequencing primers 


SeqlFOR 


SeqlF&Seq2A 


Seq2FOR 


Seq3A & Seq5A 


Seq3F 


Seq5A & Seq7A 


SeqlB 


PCR2.3 &Seq2B 


Seq3B 


Seq2B &Seq4B 


Seq6R 


Seq6B & Seq7B 



Modes for carrying out the invention: 

A. Amplification of the HIV-1 Protease-Reverse transcriptase coding domain 
RNA was isolated from 100 nl of plasma according to the method described by Boom et al. 
10 (1990), and reverse transcribed with the Gene Amp reverse transcriptase kit (Perkin Elmer) as 
described by the manufacturer using a HIV-1 specific downstream primer (OUT3, see Table 
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1). Two subsequent nested PCR were set up using specific outer primers (PRTO-5 and 
OUT3) and inner primers (PCR2.5 and PCR2.3), respectively (see Table 1). The outer primer 
reaction was done as described in WO97/27480. The inner amplification was performed in a 
96 well plate as follows: 4 |il of the outer amplification product was diluted to a final volume 
5 of 50 |^1 using a 10X amplification mix consisting of 5 \xl 10X PCR buffer containing 15 mM 
MgCl 2 , 1 \il dNTP's (10 mM) 0.5 |^1 PCR2.5 (0.25 ^g/ml), 0.5 ^1 PCR2.3 (0.25 *xg/ml), 0.4 
\x\ Expand High Fidelity (3.5 U/jal) and MQ water. Amplification was initiated after a short 
denaturation of the amplification product made using the outer primers (2 min at 94 °C). 10 
amplification cycles were started consisting of a 15 sec denaturation step at 94 °C, a 30 sec 

10 annealing step at 60 °C and a 2 min polymerase step at 72 °C, respectively. This amplification 
was immediately followed by 25 cycles consisting of a 15 sec denaturation step at 94 °C, a 30 
sec annealing step at 60 °C and a x min polymerase step at 72 °C, respectively; where x 
started at 2 min and 5 sec and increased each cycle with 5 sec. Amplification was finalised by 
an additional polymerase step (7 min at 72 °C). Subsequently, the reaction was held at 4 °C 

1 5 till further analysed or stored at -20 °C (for short periods) or -70 °C (for longer periods). In 
order to analyse the amplification products, a DNA agarose gel was run and amplification 
products were visualised using UV-detection. Obtained PCR products were purified using the 
QIAquick 96-well plate system as described by the manufacturer (Qiagen). 

20 B. Sequencing of pol coding region 

The coding domain of the pol gene present on the amplified fragments was analysed via 
sequencing using standard sequencing techniques. Preferentially, one started initial with a set 
of 6 primers (SeqlFOR, Seq2FOR, Seq3F, SeqlB, Seq3B and Seq6R) covering the coding 
domain of the HIV-protease and reverse transcriptase protein. Sequences and location onto 

25 the coding region are shown in Table 1 and Figure 1, respectively. The sequencing was 

started by first distributing 4jil of the primer stocks (4.0 jaM) over a 96 well plate where each 
stock is pipetted down the column. In a second step, master mixes were made consisting of 14 
|il MQ, 17.5 |il dilution buffer, 7jil sample (PCR fragment) and 14 \il Big Dye Terminator 
Mix. A fraction (7.5 of each master mix, containing a specific PCR fragment, was 

30 transferred to a specific place into the 96 well plate so that each sample fraction was mixed 

with a different PCR primer set. Samples were pipetted across the rows. Samples were placed 
in a thermal cycler and sequencing cycles started. The sequencing reaction consisted of 25 
repetitive cycles of 10 sec at 96 °C, 5 sec at 50 °C and 4 min at 60 °C, respectively. Finally, 
sequence reactions were held at 4 °C till further analysis or stored as previously described. 

35 The sequencing reactions were precipitated using a standard ethanol precipitation procedure, 
resuspended in 2 ^1 formamide and heated for 2 minutes at 92 °C in the thermal cycler. 
Samples were cooled on ice until ready to load. 1 \i\ of each reaction was loaded on a 4.25% 
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vertical acrylamide gel in a 377 sequencer system and gel was run until separation of the 
fragments was complete. 

C Sequence analysis of pol coding region 
5 Sample sequences were imported as a specific project into the sequence manager of 

Sequencher (Genecodes) and compared to the wild type HXB2 Pro/RT reference sequence. 
Sequences were assembled automatically and set at 85% minimum match. Secondary peaks 
were searched and the minimum was set at 60%. Any sequence that hung over the 5' end or 
the 3' end of the reference was deleted. When a region of overlap between sequences from the 
10 same strand was reached, the poorest quality of sequence was deleted leaving an overlap of 5- 
10 bases. Ambiguous base calls are considered poor matches to exact base calls. The 
sequence assembly was saved within a contig that can be edited. 

Obtained sequences were edited so that base calls could be interpreted easily. Ambiguous 
sequences were retrieved and checked for possible errors or points of heterogeneity. When the 

1 5 point of ambiguity appeared correct (both strands of sequence agree but is different from the 
reference sequence) it was interpreted to be a variant. The reference sequence was used as an 
aid for building a contig and a guide to overall size and for trimming, but was not used for 
deciding base calls. A change was only made when both strands agreed. All gaps were deleted 
or filled, unless they occur in contiguous groups of a multiple of 3 (I.E. insertion or deletion 

20 of complete codons) based on data form both sequence strands. Once the editing was 

complete, the new contig sequence was saved as a consensus sequence and used for further 
analysis. 

Detailed sequence editing was performed following certain rules: A) ABI primer blobs are 
trimmed at 5' ends where 1 consecutive base remain off the scale; sequence is trimmed not 

25 more than 25% until the first 25 bases contain less than 1 ambiguity; at least first 10 bases 
from the 5* end are removed, B) 3' ends are trimmed starting 300 bases after the 5' trim; the 
first 25 bases containing more than 2 ambiguities are removed; trim from V end until the last 
25 bases contain less than 1 ambiguity. The maximum length of the obtained sequence 
fragment after trimming is 550 bases. 

30 Sequences that failed to align were removed from the assembly and replaced by data retrieved 
from new sequence analyses. When further failures occurred, PCR reactions were repeated. 
Chromatograms were visualised using the IBM software system. 

D. Detection of clonal clinical samples- analysis of limit of detection for heterozygous base 
35 calls. 

A clonal clinical sample was mixed with wild type HXB2 at known ratio's to determine limits 
of detection of the system. The limit of detection was found to be around 1000 RNA 
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copies/ml from plasma; mixed populations of mutations could be detected when present down 
to 20%. 
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Claims 



1. Method for mutation analysis of the pol gene of HIV-1 isolates comprising the steps of: 
a) isolation of a sample, 

5 b) virion RNA extraction of the isolated sample material, 

c) amplifying RNA via nested PCR using outer primers as represented in SEQ ID No. 1 and 
2, 

d) amplifying said PCR product via nested PCR using a 5' and 3' primer chosen from the 
inner primers as represented in SEQ ID No. 3 , 4, 5 and 6, and 

1 0 e) sequencing this secondary obtained PCR product using at least one sequencing primer 
chosen from any of SEQ ID No. 7 to 12. 

2. Method for mutation analysis of the pol gene of HIV-1 isolates comprising the steps of: 
a) isolation of a sample, 

15 b) viral DNA extraction of the isolated sample material, 

c) amplifying DNA via nested PCR using outer primers as represented in SEQ ID No. 1 and 
2, 

d) amplifying said PCR product via nested PCR using a 5' and 3' primer chosen from the 
inner primers as represented in SEQ ID No. 3, 4, 5 and 6, and 

20 e) sequencing this secondary obtained PCR product using at least one sequencing primer 
chosen from any of SEQ ID No. 7 to 12. 

3. Method according to claims 1 or 2 wherein one of the initial sequencing primers is 
replaced by one or a pair of replacement primers. 

25 

4. Method according to any of claims 1 to 3 wherein the sequencing primer is chosen up to 
1 , 2, 3 or 4 nucleotides upstream or downstream the described primer region. 

5. Method according to any of claims 1 to 3 wherein the outer primer is chosen up to 1 , 2, 3 
30 or 4 nucleotides upstream or downstream the described primer region. 

6. Method according to any of claims 1 to 3 wherein the inner primer is chosen up to 1,2,3 
or 4 nucleotides upstream or downstream the described primer region. 



35 



7. 



Method according to any of claims 1 to 6 wherein the sample contains free virion 
particles or virus infected cells. 
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8. A primer as represented in SEQ ID No. 1 and 5 to 12 used to analyse the sequence of the 
HIV pol gene of HIV-1 isolates. 

9. Method according to any of claims 1 to 6 wherein the sequencing is performed on the 
primary PGR product. 

10. Diagnostic kit for the mutation analysis of the HIV pol gene of HIV-1 isolates 
comprising at least one of the primers having the sequence as represented in SEQ ID No. 
1 to 12. 
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-15 

ABSTRACT 

METHOD FOR MUTATION DETECTION IN HTV-1 USING POL SEQUENCING 

5 

The present invention relates to a method for mutation analysis of the HIV pol gene of HIV- 
1 virions comprising amplifying virion RNA or DNA via nested PCR using outer primers as 
represented in SEQ ID No. 1 and 2, amplifying said PCR product via nested PCR using a 5' 
and 3' primer chosen from the inner primers SEQ ID No. 3, 4, 5 and 6, and sequencing this 
10 secondary obtained PCR product using at least one sequencing primer chosen from any of 
SEQ ID No. 7 to 12 or variants thereof. In the alternative, at least one secondary sequencing 
primer may be used chosen from any of SEQ ID No. 13 to 24. The present invention also 
relates to kits for performing such a method as well as primers for performing the same. 

15 
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SEQUENCE LISTING 

2 1 Oi. 2000 

<110> V1RCO N.V. 

<120> Method for mutation detection in group M HIV-1 using 
pol sequencing 

<130> VIP-3-PRI/FD 

<140> 
<141> 

<160> 24 

<17 0> Patent In Ver. 2.1 

<210> 1 
<211> 33 
<212> DNA 

<213> Human immunodeficiency virus type 1 
<400> 1 

cattgctctc caattactgt gatatttctc ate 33 



<210> 2 
<211> 24 
<212> DNA 

<213> Human immunodeficiency virus type 1 
<400> 2 

gcccctagga aaaagggctg ttgg 24 



<210> 3 
<211> 29 
<212> DNA 

<213> Human immunodeficiency virus type 1 
<400> 3 

cctaggaaaa agggctgttg gaaatgtgg 29 



<210> 4 
<211> 31 
<212> DNA 

<213> Human immunodeficiency virus type 1 



1 



<400> 4 

ctaactggta ccataatttc actaagggag g 



31 



<210> 5 
<211> 25 
<212> DNA 

<213> Human immunodef iciency virus 
<400> 5 

catctacata gaaagtttct gctcc 

<210> 6 
<211> 25 
<212> DNA 

<213> Human immunodeficiency virus 
<400> 6 

ctaggaaaaa gggctgttgg aaatg 

<210> 7 
<211> 19 
<212> DNA 

<213> Human immunodeficiency virus 
<400> 7 

gagagcttca ggtttgggg 

<210> 8 
<211> 18 
<212> DNA 

<213> Human immunodeficiency virus 
<400> 8 

aattgggcct gaaaatcc 

<210> 9 
<211> 20 
<212> DNA 

<213> Human immunodeficiency virus 
<400> 9 

cctccattcc tttggatggg 



type 1 



25 



type 1 



25 



type 1 



19 



type 1 



18 



type 1 



2 



<210> 10 
<211> 17 
<212> DNA 

<213> Human immunodeficiency virus type 1 
<400> 10 

ctcccactca ggaatcc 

<210> 11 
<211> 19 
<212> DNA 

<213> Human immunodeficiency virus type 1 
<400> 11 

gtactgtcca tttatcagg 

<210> 12 
<211> 21 
<212> DNA 

<213> Human immunodeficiency virus type 1 
<400> 12 

cttcccagaa gtcttgagtc c 

<210> 13 
<211> 21 
<212> DNA 

<213> Human immunodeficiency virus type 1 
<400> 13 

cagaccagag ccaacagccc c 

<210> 14 
<211> 19 
<212> DNA 

<213> Human immunodeficiency virus type 1 
<400> 14 

cactctttgg caacgaccc 



<210> 15 
<211> 20 



<212> DNA 

<213> Human immunodeficiency virus type 1 
<400> 15 

ggtacagtat tagtaggacc 



<210> 16 
<211> 20 
<212> DNA 

<213> Human immunodeficiency virus type 1 
<400> 16 

gtactggatg tgggtgatgc 

<210> 17 
<211> 19 
<212> DNA 

<213> Human immunodeficiency virus type 1 
<400> 17 

gtgggaaaat tgaattggg 



<210> 18 
<211> 20 
<212> DNA 

<213> Human immunodeficiency virus type 1 
<400> 18 

gggtcataat acactccatg 



<210> 19 
<211> 19 
<212> DNA 

<213> Human immunodeficiency virus type 1 
<400> 19 

ggaatattgc tggtgatcc 



<210> 20 
<211> 20 
<212> DNA 

<213> Human immunodeficiency virus type 1 



<400> 20 



cattgtttaa cttttgggcc 



20 



<210>. 21 
<211> 18 
<212> DNA 

<213> Human immunodeficiency virus type 1 
<400> 21 

gataaaacct ccaattcc 18 

<210> 22 
<211> 18 
<212> DNA 

<213> Human immunodeficiency virus type 1 



<210> 23 
<211> 18 
<212> DNA 

<213> Human immunodeficiency virus type 1 
<400> 23 

ggatgatttg tatgtagg 18 

<210> 24 
<211> 20 
<212> DNA 

<213> Human immunodeficiency virus type 1 



<400> 22 

gtacagaaat ggaaaagg 



18 



<400> 24 



ggatgtggta ttcctaattg 
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